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ANALGESIC, ANTI -INFLAMMATORY AND 
SKELETAL MUSCLE RELAXANT COMPOSITIONS 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to 
novel pharmaceutical compositions of matter comprising 
one or more non-steroidal anti-inflammatory drugs in 
combination with at least one skeletal muscle relaxant, 
and optionally a xanthine or xanthine derivative, such 
as caffeine, and to methods of using said compositions 
in the treatment of a variety of skeletal muscle 
disorders including skeletal muscle spasms, certain 
orthopedic conditions, disk syndromes, low back pain 
and the like. 

Description of the Prior Art 

Centrally acting skeletal muscle relaxants 
are generally prescribed either as single agents or as 
components of combination products. The Food and Drug 
Administration has approved indications for these medi- 
cations as adjuncts to rest and physical therapy for 
relief of acute, painful musculoskeletal problems. 
Clinically, the mild pain, associated with the majority 
of cases of minor muscle strains and minor*' injuries are 
self limiting- Most patients usually respond rapidly 
to rest. An anti-inflammatory drug may be useful when 
there is tissue damage and edema. On the other hand, 
severe musculoskeletal strains and sprains, trauma, and 
cervical or lumbar radiculopathy as a consequence of 
degenerative osteoarthritis;, herniated disk, spondy- 
litis or laminectomy, often cause moderate or severe 
and more chronic painful skeletal muscle spasm. The 
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principal symptoms include local pain, tenderness on 
palpation, increased muscle consistency and limitation 
of motion. For these patients skeletal muscle 
relaxants alone or in combination with an analgesic are 
frequently prescribed. Results of some studies have, 
suggested that a formulation of a muscle relaxant and 
an analgesic provides greater benefit in patients with 
acute musculoskeletal problems than similar doses of an 

analgesic alone. 

Table I lists several commercial combinations 

currently available. A current commercial muscle 
relaxant formulation is Soma® Compound by Carter- 
Wallace, inc., which contains 200 mg carisoprodol and 
325 mg aspirin. Carisoprodol is a centrally-acting 
muscle relaxant that does not directly relax tense 
skeletal muscles in man. Aspirin is a conventional 
non-narcotic analgesic with anti-inflammatory and 
antipyretic activity. The most common adverse reac- 
tions associated with the use of aspirin in this 
product have been gastrointestinal, including nausea, 
vomiting, gastritis, occult bleeding, constipation and 
diarrhea. Allergic type reactions associated with 
aspirin may also involve the respiratory tract and 
skin. 

Another commercial skeletal muscle relaxant 
formulation is Parafon Forte® by McNeil Pharmaceuti- 
cal. Parafon Forte contains 250 mg chlorzoxazone and 
300 mg acetaminophen. Chlorzoxazone is a centrally- 
acting agent which does not directly relax tense 
skeletal muscles in man. Acetaminophen, a nonsalicy- 
late analgesic is a conventional non-narcotic analgesic 
with anti-pyretic activity. 

Robaxisa3®by A.H. Robins Company, Inc. is 
another commercial muscle relaxant combination which 



contains 400 mg methocarbamol and 325 mg aspirin. The 
mechanism of action of methocarbamol in humans has not 
been established, but may be due to general central 
nervous system depression. Methocarbamol does not 
directly relax tense skeletal muscles in man. Adverse 
reactions that have been associated with aspirin in 
this formulation include: nausea and other gastro- 
intestinal discomfort, gastritis, gastric erosion, 
vomiting, constipation, diarrhea, angioedema, asthma, 
rash, pruritis and urticaria. 

Norges and Norgesi Forte are commercial 
products by Riker Laboratories, Inc. that go one step 
beyond the previously mentioned products in that 
Norgesic and Norgesic Forte contain not only a muscle 
relaxant and aspirin, but they also include caffeine. 
The specific formulation for Norgesic is 25 mg orphena- 
drine citrate, 385 mg aspirin and 30 mg caffeine. 
Norgesic Forte contains 50 mg orphenadrine citrate, 770 
mg aspirin and 60 mg caffeine. Orphenadrine citrate is 
2-dimethylaminoethyl 2-methylbenzhydryl ether 
citrate. The common side effects and concerns asso- 
ciated with the use of aspirin occur with the use of 
Norgesic and Norgesic Forte as well. 
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At the present time f one commercial product, 
Parafon Forte, a skeletal muscle relaxant formulation 
containing acetaminophen, will be the subject of a 
hearing granted by the Commissioner of Food and Drugs 
on a proposal to withdraw approval of its new drug 
application sometime in 1985. The Director of the 
Bureau of Drugs* of the FDA in a notice published in the 
Federal Register, 1982, 47 F.R. 22599 concluded that he 
was unaware of any adequate and well-controlled 
clinical investigation conducted by experts qualified 
by scientific training and experience ... [that] demon- 
strates the effectiveness of Parafon Forte. The 
present position of the Commissioner of Food and Drugs 
is set forth below [Federal Register, 1984, 49(200): 
48212-48214]: 

Approval of this NDA will be 
withdrawn unless there exists sub- 
stantial evidence that Parafon 
Forte has the clinical effect that 
it purports or is represented to 
have under the conditions of use 
prescribed, recommended, or 
suggested in its labeling.... 
It should be noted that all of the previously 
described skeletal muscle relaxant-narcotic analgesic 
combinations include either aspirin or acetaminophen as 
the non-narcotic analgesic agent. However, a number of 
alternative non-narcotic agents offering a variety of 
advantages over these conventionally employed non- 
narcotic analgesic antipyretics have now been 
developed. These newer non-steroidal anti-inflammatory 
drugs are widely administered orally in the treatment 
of mild to severe pain, as well as for a variety of 
disorders including rheumatoid and osteoarthritis. 



Within this class of drugs, the compounds vary widely 
in their chemical structure and in their biological 
profiles as analgesics, anti-inflammatory agents and 
antipyretic agents. The principal advantages of these 
new non-steroidal anti-inflammatory drugs include not 
only the clinically superior analgesic and anti- 
inflammatory activity of these agents compared to 
aspirin, acetaminophen or phenacetin, but also a 
lessening of the adverse side effects experienced with 
these conventional agents; more specifically, the 
gastrointestinal ulcerations and bleeding experienced 
with aspirin and the hepatic toxicity prevalent with 
the use of large doses of acetaminophen* 

It has further been discovered that by 
including xanthine or a xanthine derivative, such as 
caffeine, in these new skeletal muscle relaxant formu- 
lations that an especially favorable response can.be 
obtained. The central nervous system stimulant effect 
of the caffeine is advantageous to counterbalance the 
sedative effect often resulting from the use of 
skeletal muscle relaxants. But of even greater signi- 
ficance is the enhanced effect observed by combining a 
xanthine or a xanthine derivative with a non-steroidal 
anti-inflammatory drug. An enhanced analgesic or anti- 
inflammatory response is achieved and lowers amounts of 
the select non-steroidal anti-inflammatory effect are 
required for the same analgesic or anti-inflammatory 
effect. 

■I While aspirin and acetaminophen have been 
utilized in those previous compositions, it has not 
been heretofore proposed to use any of the newer non- 
steroidal anti-inflammatory drugs (i.e. excluding 
aspirin, acetaminophen and phenacetin) in combination 
with skeletal muscle relaxants and xanthine or a 
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xanthine derivative, such as caffeine, to achieve more 
pain relief, a lesser incidence of side effects and 
thereby a more effective treatment of the musculo- 
skeletal disorder. 

SUMMARY OF THE INVENTION 
Surprisingly, the present inventors now find 
that, the newer non-steroidal anti-inflammatory drugs, 
which differ substantially. in chemical structure from 
aspirin, acetaminophen and phenacetin, and which have 
significantly different biological profiles therefrom 
can be advantageously formulated into a novel composi- 
tion together with a skeletal muscle relaxant, and 
optionally xanthine or a xanthine derivative and 
administered to mammals, especially to humans, to 
obtain more pain relief and lessened adverse side 
effects. 

It is, therefore, a primary object of the 
present invention. to provide novel pharmaceutical 
compositions of matter for use in eliciting an analge- 
sic or anti-inflammatory and musculoskeletal relaxing 
response, said composition comprising an effective 
analgesic or anti-inflammatory amount of a newer 
non-steroidal anti-inflammatory drug, an effective 
amount of a skeletal muscle relaxant, and optionally an 
amount of xanthine or xanthine derivative, such as 
caffeine, sufficient to enhance the analgesic or anti- 
inflammatory effect. Typically, the active ingredients 
are further associated with a non-toxic 
pharmaceutical^ acceptable inert carrier therefrom. 

It is a further object of the present inven- 
tion to provide methods for the treatment of various 
skeletal muscle disorders in a mammal such as -skeletal 
muscle spasms, certain orthop die conditions, disk 



syndrom s, low back pain and the like, said method 
comprising administering to said mammal preselected 
dosages of said non-steroidal anti-inflammatory drug, 
said skeletal muscle relaxant, and optionally said 
xanthine or xanthine derivative. 

Another object of the present invention is to 
provide suitable unit dose forms of said composition 
comprising an effective amount of a non-steroidal anti- 
inflammatory drug, an effective amount of a skeletal 
muscle relaxant, and optionally an effective amount of 
xanthine or a xanthine derivative. 

It is a further object of the present 
invention to administer the novel pharmaceutical compo- 
sitions containing xanthine or a xanthine derivative, 
such as caffeine to mammals, especially humans, to not 
only elicit a more potent analgesic or anti- 
inflammatory response but also to lessen the sedative 
effect often resulting from the use of skeletal muscle 
relaxants. 

DETAILED DESCRIPTION OF THE INVENTION 
More specifically, the applicants herein have 
surprisingly found that certain newer non-steroidal 
anti-inflammatory agents are ideally suited for use in 
a formulation with skeletal muscle relaxants, and 
optionally xanthine or a xanthine derivative, such as 
caffeine, by reason of their enhanced analgesic, anti- 
inflammatory and antipyretic activity and low incidence 
of untoward side effects, particularly at the optimum 
dosages provided for in the present invention, in 
comparison to aspirin or acetaminophen. 

The superiority of various of the non- 
narcotic analgesics belonging to the newer non- 
steroidal anti-inflammatory drug class in comparative 



studies with aspirin and acetaminophen is well 
documented in the literature. 

Cooper in 1977 found that ibuprofen 400 mg 
had a greater peak effect and longer duration of action 
than aspirin 650 mg. Cooper, S.A., Needle, A.E., 
Kruger, G.O. 1977. "An Analgesic Relative Potency 
Assay Comparing Aspirin, Ibuprofen and Placebo, "J. 
Oral Surg. 35-898-903. Cooper in another study in 1982 
found 400 mg of ibuprofen to be more effective than 
aspirin 650 mg. Cooper, S.A., Engel, J., Ladov, M. , 
Precheur, H. , Rosenheck, A., Rauch, D. 1982. 
"Analgesic Efficacy of an Ibuprof en-codeine Combina- 
tion - n Pharmacotherapy 2:162-67- Sunshine et al found 
ibuprofen to be significantly superior to aspirin in 
the relief of post-episiotomy pain. Sunshine, A. et 
a1 ' Clinical Pharmacology and Therapeutics . 24 : 254-250 , 
1983. 

D*ionne in 1982 found ibuprofen to be more 
effective than acetaminophen in delaying the onset and 
intensity of post operative dental pain. Dionne, R.A., 
Campbell, r.a., Cooper, S.A., Hall, D.L., Buckingham, 
B. "Suppression of Post Operative Pain by Preoperative 
Administration of Ibuprofen in Comparison to Placebo, 
Acetaminophen and Acetaminophen Plus Codeine." J. 
Clin. Pharmacol. (In press). 

Naproxen sodium 550 mg was compared with 650 
mg of aspirin and was found to provide earlier and 
better pain relief than aspirin by Sevelius, H., j. 
Clin. Pharmacol. 2£: 480-485, ^O. "Comparative 
Analgesic Effects of Naproxen Sodium, Aspirin and 
Placebo." 

Both flurbiprofen : 50 and 100 mg were signi- 
ficantly more effective than aspirin 600 mg. 
Flurbiprofen 25 mg was slightly less effective than 
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aspirin 600 mg . Sunshine, A. , Olson N.Z., Laska, E.M. 
Zighelboim, I., DeCastro, A., Desarrazin, C, Pharmaco 
Ther . 3_: 177-181. "Analgesic Effect of Graded Doses of 
Flurbiprofen in Postepisiotomy Pain". 
5 Silberman found suprofen 200 mg more effec- 

tive than aspirin 650 mg for pain relief in the 
treatment of moderate to severe pain resulting from 
musculoskeletal pain. Silberman, H.M. "Multiple-Dose 
Comparison of Suprofen, Aspirin and Placebo in the 

10 Treatment of Musculoskeletal Pain." Pharmacology 27 : S 

1, 65-73 (1983) . 

The outstanding analgesic and anti- 
inflammatory properties of the non-steroidal anti- 
inflammatory drugs compared to aspirin or acetaminophen 

15 have prompted the widespread acceptance and usage of . 

these newer non-narcotic analgesics, as single 
entities, for the treatment and management of acute and 
chronic pain and inflammatory states, notably rheuma- 
toid arthritis and osteoarthritis. However, the 

20 utilization of these agents in skeletal muscle relaxant 
compositions with xanthine or a xanthine derivative has 
not heretofore been considered. 

The non-steroidal anti-inflammatory drugs 
(NSAID's) for use in the pharmaceutical compositions 

25 and methods of use of the present invention^ may be 
selected from any of the following categories: 

(1) the propionic acid derivatives; - ;} 

(2) the acetic acid derivatives; 

(3) the fenamic acid derivatives; -:-.-.* r 
30 (4) the biphenylcarboxylic acid derivatives; 

and 

(5) the oxicams. • 

Accordingly, the term "NSAID" as useS herein 
is intended to mean any non-narcotic analgesic non- 
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steroidal anti-inflammatory compound, including the 
pharmaceutical^ acceptable non-toxic salts thereof, 
falling within one of the five structural categories 
above but excluding aspirin, acetaminophen and phenace- 
5 tin. 

The specific compounds falling within the 
foregoing definition of the non-steroidal anti- 
inflammatory drugs for use in the present invention are 
well known to those skilled in the art and reference 

10 may be had to various literature reference sources for 

their chemical structures, pharmacological activities, 
side effects, normal dosage ranges, etc. * See, for 
example, Physician's Desk Reference , 38th Edition, 1984 
and The Merck Index , 9th Edition, Merck and Company, 

15 Rahway, New Jersey (1976) and Cutting's Handbook of 

Pharmacology, 6th Edition, Ed. T. Z. Csaky, M.D., and 
B.A. Barnes, Appleton-Century-Crof ts , New York, 1984, 
Chapter 49:604-638. 

While some of the above-identified compounds 

20 ar « primarily used at the present time as anti- 

inflammatory agents and others are primarily used as 
analgesics, in fact all of the contemplated compounds 
have both analgesic and anti-inflammatory activity and 
can be used at appropriate dosage levels for either 

25 purpose in the compositions and methods of the present 

invention. The compounds in group? (1) through (4) 
typically contain a carboxylic acid function; however, 
those acids are sometimes administered in' the form of 
their pharmaceutical^ acceptable salts, e.g. sodium 

30 salts. 

The propionic acid derivatives for use herein"" 
include, but are not limited to, ibuprofen, naproxen, 
naproxen sodium, flurbiprofen, fenoprofen, fenbufen, 
ketoprofen, pirprofen, carprofen, oxaprozin, prano- 
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profen, miroprofen, tioxaprofen, suprofen, almino- 
profen, tiaprofenic acid, fluprofen and bucloxic 
acid. Structurally related propionic acid derivatives 
having similar analgesic and anti-inflammatory 
5 properties are also intended to be encompassed by this 

group. Representative members of the propionic acid 
group include ibuprofen, naproxen, flurbiprofen, 
fenbufen, fenoprofen, ibuprofen aluminum, ketoprofen, 
fluprofen and bucloxic acid. Structural formulas for 
10 these representative group members are set forth below: 

PROPICNIC ACID DERIVATIVES 



CH 3 



ibuprofen ^ , ^HCHj-Q^HCOOH 




flurbiprofen 




CHCOOH 




ketoprof en 
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fluprof en 




CH. 



CHCOOH 



bucloxic acid 




Thus, "propionic acid derivatives" as defined 
herein are non-narcotic analgesics/non-steroidal anti- 
inflammatory drugs having a free -CH(CH 3 )COOH or 
-CH 2 CH 2 COOH group (which optionally can be in the form 
5 of a pharmaceutical^ acceptable salt group, e.g. 

-CH(CH 3 )COO"iia + or -CH 2 CH 2 COO^Na + ) , typically attached 
directly or via a car bonyl\f unction to a ring system, 
preferably to an aromatic ring system. h 

The acetic acid derivatives for use herein 

10 include, but are not limited to, indomethacin, 

sulindac, tolmetin, diclofenac, fenclofenac, alclo- 
fenac, ibufenac, isoxepac, furofenac, tiopinac, 
zidometacin, acemetacin, fentiazac, clidanac and-' 
oxepinac. Structurally related acetic acid derivatives 

15 having similar analgesic and anti-inflammatory proper- 
ties are also intended to be encompassed by this 
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group. Representative members of the acetic acid group 
include tolmetin, sulindac, indomethacin, diclofenac, 
alclofenac, fenclozic acid and ibufenac. Structural 
formulas for these representative group members are set 
forth below: 



ACETIC ACID DERIVATIVES 



tolmetin 



sulindac 




indomethacin 



diclofenac 
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Cl 

alclofenac CH^CHCHjO-^/ ^— CH,C00H 



w J. 



fenclozic acid ci 




N 1— CH 2 C00H 



i buf enac < CH 3 ) jCHCH^-^V-ch C00JJ 



Thus, "acetic acid derivatives"' as defined 
herein are non-narcotic analgesics/non-steroidal anti- 
inflammatory drugs having a free -CH 2 C00H group, (which 



-17- 



optionally can be in the form of a pharmaceutical ly 
acceptable salt group, e .g. -CH 2 C0 0 -»a + ) , typically 
attached directly to a ring system, preferably to an 
aromatic or heteroaromatic ring system. 

The fenamic acid derivatives for use herein 
mclude, but are not limited to, mefenamic acid, mecl, 
fenamic acid, flufenamic acid, niflumic acid and 
tolfenamic acid. Structurally related fenamic acid 
derivatives having similar analgesic and anti- 
inflammatory properties are also intended to be 
encompassed by this group. Representative members of 
the fenamic acid group include mefenamic acid, mec io- 
fenamate sodium (meclof enamic acid, sodium salt) and 
flufenamic acid. Structural formulas for representa- 
tive group members are set forth below: 

FENAMIC ACID DERIVATTVFS 
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flufenamic acid 




10 



Thus, "fenamic acid derivatives" as defined 
herein are non-narcotic analgesics/non-steroidal anti- 
inflammatory drugs which contain the basic structure 

X COOH 

which can bear a variety of substituents and in which 
the free -COOH group can be in the form of a pharmaceu- 
tical]^ acceptable salt group, e.g. -COO~Na + . 

The biphenylcarboxylic acid derivatives for 
use herein include, but are not limited to, diflunisal 
and flufenisal. Structurally related biphenylcarboxy- 
lic acid derivatives having. similar analgesic and 
anti-inflammatory properties are also intended to be 
encompassed by this group. Representative members of 
this group are diflunisal and flufenisal, whose 
structural formulas are set forth below: 
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BIPHENVLCARBOXYLTC ACID DERIVATIVES 





Thus, "biphenylcarboxylic acid derivatives' 
as defined herein are non-narcotic analgesics/ncn- 
steroidal anti-inflammatory drugs which contain the 
basic structure 




which can bear a variety of substituents and in which 
the free -COOH group can be in the form of a pharmaceu- 
tical^ acceptable salt group, e.g. -COOHa 4 . 
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The oxicams for use herein include, but are 
not limited to, piroxicam, sudoxicam, isoxicam and 
CP-14,304. Structurally related oxicams having similar 
analgesic and anti-inflammatory properties are also 
5 intended to be encompassed by this group. Representa- 

tive members of this group are depicted below: 

OXICAMS 



OH O 



piroxicam 




OH 0 



sudoxicam 
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CP-14,304 

[4-hydroxy-l,2-benzo- 

thiazine 1,1-dioxide 

4- (N-phenyl)-carboxamide] 




Thus, -oxicams" as defined herein are non- 
narcotic analgesics/non-steroidal anti-inflammatory 
drugs which have the general formula 




wherein R is an aryl or heteroaryl ring system. 

Of the propionic acid derivatives for use 
herein, ibuprofen, naproxen, naproxen sodium, flur- 
biprofen, fenoprofen, ketoprofen, suprofen, fenbufen, 
and fluprofen may be mentioned as particularly 
preferred compounds. 

Of the acetic acid derivatives, presently 
preferred members include tolmetin sodium, sulindac and 
indomethacin. 

Of the fenamic acid derivatives, particularly 
preferred compounds include mefenamic acid and meclo- 
fenamate sodium. 

The particularly preferred biphenylcarboxylic 
acid derivatives for use in the pr sent invention 
include diflunisal and flufenisal. 

The particularly advantageous oxicams include 
piroxicam, sudoxicam and isoxicam. 
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Of the foregoing non-st roidal anti- 
inflammatory drugs, in the practice of the preferred 
embodiments of the present invention, ibuprofen and 
naproxen are most preferred. 
5 With respect to the dosage amount of the non- 

steroidal anti-inflammatory drugs in the formulations 
of the invention, although the specific dose will vary 
depending upon the age and weight of the patient, the 
severity of the symptoms, the incidence of side effects 

10 and the like, for humans, typical effective analgesic 

amounts of presently preferred NSAID's for use in unit 
dose compositions of the invention presented in 
milligrams are set forth in Table II; however, greater 
or lesser amounts may be employed if desired or neces- 

15 sary. A description of unit dose dispensing is 

presented in Remington's Pharmaceutical Sciences, 
Fifteenth Edition, pages 1698-9. 

With respect to the compounds set forth here- 
inabove falling within the propionic acid derivative 

20 category, suitable dosage ranges for these compounds 

will generally fall within the range of about 12.5 mg 
to 900 mg in each unit dose. A general dosage range 
for those compounds that fall within the acetic acid 
derivative category is about 25 mg to 400 mg in each 

25 unit dose. A general dosage range for those compounds 

falling within the fenamic acid der ivative^category is 
about 50 mg to 500 mg in each unit dose. A general 
dosage range for those compounds falling within the 
biphenylcarboxylic acid derivative category is about 

30 125 mg to 1000 mg in each unit dose. A general dosage 

range for those compounds falling within the oxicam 
category is about 10 mg to 40 mg in each unit dose. 
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TABLE II 



DRUG 


PREFERRED 
UNIT DOSE 


MAX. TOTAL 
DAILY DOSE 


WIDE 
UNIT 


RANGE 
DOSE 


Dif lunisal 


125 - 500 


1500 


125 - 


1000 


Ibuprof en 


100 - 400 


2400 


50 - 


800 


Naproxen 


125 - 500 


1250 


125 - 


750 


Flurbiprofen 


25 - 50 


300 


25 - 


150 


Fenoprofen 


50 - 200 


2400 


50 - 


300 


Piroxicam 


10 - 40 


80 


10 - 


80 


Mefenanic Acid 


125 - 250 


- 1250 


125 - 


500 


Fenbuf en 


100 - 500 


3000 


100 - 


900 


Ketoprofen 


25 • 150 


1200 


25 - 


200 


Naproxen Sodium 


138 . 550 


1375 


138 - 


825 


Suprof en 


100 - 400 


1600 


50 - 


600 
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A complete description of the various 
NSAID's, including acceptable analgesically effective 
amounts thereof for use in unit dose compositions of 
the present invention also appears in applicants' U.S. 
5 Patent No. 4,486/436 and U.S. Patent No. 4,522,826. 

The term "skeletal muscle relaxant" as used 
herein is intended to mean any compound having skeletal 
muscle relaxing properties. Any skeletal muscle 
relaxant is useful in the practice of the present 

10 invention. The skeletal muscle relaxants may be 

broadly classified as those that act directly on 
skeletal muscle and those that act on the level of the 
central -nervous system,- The centrally acting ^muscle 
relaxants block impulses at the interneurons of poly- 

15 synaptic reflex arcs, mainly at the level of the spinal 

cord. This is demonstrated by the abolishment of the 
diminution of the flexor and crossed extensor reflexes 
which possess one or more interneurons between the 
sensory and motor fibers. The knee-jerk response, 

20 which acts through a monosynaptic reflex system and 

therefore possesses no interneurons, is unaffected by 
this class of drugs. 

These drugs also possess mild depressant 
properties on the CNS; the major sites of action are 

25 the brain stem and subcortical areas. The ascending 

reticular formation, which receives and transmits some 
sensory stimuli, transmits and maintains a state of 
arousal. When the passage, of stimuli is blocked at the 
level of ascending reticular formation, response to 

30 sensory stimuli is reduced and depression ranging from 

sedation to anesthesia may occur. Suppression of poly- 
synaptic reflexes at the spinal cord level is not 
sufficient to account • for depression of the arousal 
system. 
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Most of the clinically useful centrally 
acting skeletal muscle relaxants fall into the 
following chemical groups: glycerylmonoethers and 
derivatives, oxazoles, substituted alkanediols, 
benzazoles, benzodiazepines, 1 , 3-dioxalanes and miscel- 
laneous. Since not all of the skeletal muscle 
relaxants readily lend themselves to such categoriza- 
tion, a miscellaneous category is required. 

The skeletal muscle relaxant formulations of 
the present invention comprise, in addition to the non- 
steroidal anti-inflammatory drugs, at least one active 
ingredient from the above-described chemical groups. 
Typical examples of drugs contained within each 
chemical group are presented below: 

a. glycerylmonoethers and derivatives 

mephenesin 

mephenesin carbamate 
mephenesin acid succinate 
methocarbamol 
chlorphenesin carbamate 

b. oxazoles 

mephenoxalone 
metaxalone 

c. substituted alkanediols 

meprobamate 
carisoprodol 

d. benzazoles 

zoxazolamine 
chlorzoxazone 
e * benzodiazepines 

chlordiazepoxide HC1 
diazepam 
f . miscellaneous 
analexin 
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baclofen 

chlormezanone 

cyclobenzaprine HCI 

orphenadr ine citrate 
Some centrally-acting muscle relaxants are 
presented in Table III along with their chemical struc- 
ture, dosage forms and usual unit dose. 
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Mephensin has been the most extensively 
studied drug among the skeletal muscle relaxants. 
Although rarely used today it is a prototype for other 
skeletal muscle relaxants which have similar pharma- 
5 cological actions. These include car isoprodol, 

chlorphenesin carbamate, chlorzoxazone , metaxalone, 
methocarbamol and orphenadrine citrate. Methocarbamol 
and orphenadrine citrate can be administered either 
orally or intr aveneously . In the latter case, it is 

10 used to relieve severe, acute muscle spasm of local 

origin caused by inflammation or trauma* Other 
clinically useful skeletal muscle relaxants which 
. differ ...from mephenesin .in thai r phaxmacolog.ic.aI mode of 
action are the benzodiazepines (e.g., diazepam), 

15 baclofen and cyclobenzaprine. Diazepam and other 

benzodiazepines are used for a variety of spastic 
states but may be most useful in painful spasms of 
flexor muscles. 

These drugs appear to have a more selective 

20 action on reticular neuronal mechanisms that control 

muscle tone than on spinal interneuronal activity, 
whereas mephensin-like drugs exhibit no such selec- 
tivity. Baclofen is used for the treatment of 
spasticity in patients with multiple sclerosis. 

25 Baclofen's usefulness is limited by its adverse effects 

which include drowsiness, insomnia, dizziness, etc. 
Cyclobenzaprine is closely related to the tricyclic 
antidepressants both structurally and pharmacologically 
■ ; and has side effects which are common with that group 

30 of drugs. 

In addition to the centrally-acting muscle 
relaxants identified above, dantrolene is a typical 
non-centrally-acting muscle relaxant which exerts its 
effects by direct actions on skeletal muscle. 
35 Dantrolene has the following chemical structure: 
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10 



15 



20 



15 




O ^ 1 NH 



Dantrolene reduces contraction of skeletal muscle by 
dxrect acUon on excitation-contraction coupling 
perhaps by decreasing the amount of calcium released 
from the sarcoplamic reticulum. Although dantrolene 
Produces some central nervous system depressant 
effects, lt does not impair polysynaptic reflexes 
Preferentially as do the centrally- acting muscle 
re laxants Dantrolene SQdium . s avaUabie 

at 25 - 100 mg ln a single dose „ for intfa 
administration up to a total of 10 mg/kg, . 

The preferred muscle relaxants intended for 
use in the practice of the present invention includ 

IT I' C " 1S ° Pr0d01 ' ehlor«o»„o„. f methocarbamol 
and orphenadrine citrate. 

With respect to the dosage amount of the 
skeletal muscle relaxant in the formulations of the 
invention, although the specific dose will vary depend- 
ing upon the age and weight of the patient, the 
severity of the symptoms, the incidence of side effects 
an e like, for numans , typical -f 

t e presently preferred skeletal muscle relaxants for 
abirr^ ' C ° mP08iti0ns « the invention are 
00 I'J ^ di " ePam ' 100 ' 600 m9 "risoprodol, 
all Chl0 " 0X " 0ne ' 2 °° " 1500 mg metho ar - 

bamol and 25 - 100 mg orphenadrine citrate. 

tho « compounds not indicated as memb rs 
of the pr eferrea category tneif ^ 

-nges of unit dose administration are well-known to 
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turer. These doslo. «.. „,„ uf , c . 

f .U=« d by those ' "* ?e " eral 

relaxant*. ' f " lU " Vi ' h Skel «^ 



muscle tissue. The skeletal * r.l" " , , , 

i:::™ the «- — 

prod u «' f «»»-tly available combination 

products ls presented in Tabl. r 

intended to provide an anil ^ ?Z ° 6UCtS ar * 

r»! ■ v proviae an analgesic component to heln 
relxeve both the p ain and in some cases th / 
the pain experience ei.„k 3nXlety ° f 

studies of such " I- reVi6Wed the WMi.h.d 

Journal of . C ° mblnation Product, in American 

^ i^^r^js r inati - 

associated with -sculosL^ f , o" e'r^Tth"" 

:r;? rovide ~ re i ie ; ; a n h y 
— d t h at a combinati:; 1 :; r„r r :c; it 

analgesic provides greater benefit in oat , 

acute musculoskeletal problems / , 

analgesic alone. The same page *"" X " f Ses °* 

lists examples of combination ^.^^^^^^ 
and a n a ig esics . s *eletal muscle relaxants 
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10 



15 



20 



25 



30 



that th. S " P ' lSin ^' «« P"sent inventors no. fi „ d 

2* ' f ne "V on " steroidal «.«...„»._.,„, dt ; d 

" sub »«ti»ny in chemical structure f™ 

«P"». acetaminophen and phenacetin, and "h c !!" 
•""'""MY different biological profiles t ere 
«» b. advantageously formulated into a eve ! 
tion together with a sK.l.tal muscle reia a anT" 
optionally xanthine or a xanthine derivative an " 
a mastered to „a™ a ls, especially to humans, to 

P3i " "" ef - adverse side . 

caffeine T" NOr9eS ' C !, ° r9 " i,: P ° Ct * 

caffeine. Many agents with muscle relaxant „, 

and which ■„ ,„ ... relaxant properties 

which are in „ ld e use in the treatment of muscle 
tension and pain associated with anxiety states and/ 
Psychosomatic disorders produce notable seda^f 
"Pen ouestion is whether the clinical ben ^oduc" d 
are the rpcnn neacs produced 

txie result of the sedative aff^*. ^ , - 

they are actually eliciting Z^Z^ 

xanthme or a xanthine derivative such as caffeine ' 
-••cl. relaxant formulations, the xanthine or „ „ L 

thi sea, i c r:r::. st r f" ion " c °~° <°< 

component itsel" ' "" 8U 

In addition to the improved combination 
I* «« especially favo e 

Intil e ' fUrth " add1 " 9 * "nthine « « 

xanthine derivative, in particular, caffeine to th. 
composition. to the 
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The xanthine derivatives of the inv ntion 
comprise compounds of the general formula 



a pharmaceutical^ acceptable non-toxic salt thereof 



Ri-I^, inclusive independently represent 
hydrogen, C^CgalJcyj. (straight .or 
branched), (^-Cgalkoxy, (^-Cghaloalkyl , 
C 3 -C 6 cycloalkyl, hydroxy (Cj-Cg) alkyl , 
halogen, hydroxy (Cj-C 4 ) -alkylamino (Cj- 
C 4 )alkyl, Ci-^fdialkyDamino- 
(C 1 -C 4 )alkyl, C 1 -C 4 alkylcarbonyl(C 1 - 
C 4 )alkyl, Cj-Cgalkylamino, c x - 
C 6 (dialkyl) amino, indolyl, phenyl or 
allyl; 

R 4 is hydrogen, C^Cgalkyl, halojq-CgJalkyl, 
CjL-Cgalkylamino, C^-Cgalkylthio, nitro, 
carboxy, q-Cg (dialkyl )amino, C 3 -C 6 cyclo- 
alkyl, phenyl, naphthyl, ar (q-C^alkyl, 
or a group of the formula 




R. 



'2 



wherein 
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15 



20 



25 



where R 5 is halo , Cl -C 6 al*yl, 
Ci-Cgalkoxy, c^al kylthio , nitro, or 
c l- c 6 alk ylamino and n is 1, 2 or 3 
xanthine / diSCUSSion xanthines and ' the 

' nas tne structural w mu i a 



I 

CH 3 



intended t """•in." as used herein is 

intended to encompass not only caffeine as the anhv 
drous powder, but any Mlt . or derivative of caff 
J compounded mixture thereof which - _ ««.». or 

t * AU or ""-inflammatory resnnne^ 

when e.p lov , a as a „ crlbea «I r P " 

tion of caffeine ..it. / * des «iP- 

»* prove uL "x i th »' ■«««.. »„i ch 

-ount, of caffeine . te ,« *"* SPeCifiC 

relaxant \ """^ " S " D " d "««•! «.=l. 

reiaxant are combined with a «n»k,-. 
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(1) lower amounts of the selected NSAID are 
required for the same analgesic or anti-inf lavatory 

effect; 

■nf • - ^ aCr ° SS dOS6S ' 3 9Ceater a "al9e S ic or 

anti-inflammatory response is achieved; and, 

(3) some degree of central nervous system 
stimulation is provided to compensate for the possible 
sedative effect of the skeletal muscle relaxant. 

Further, the ability of xanthine or a 
xanthine derivative, such as caffeine, to enhance 
analgesia or to enhance the anti-inflammatory response, 

N;L t0 H SU h bStantially redUCe thS am ° Unt ° f the s *^ed 
NSAID which is required to elicit a given analgesic or 

antiinflammatory response, is also a very important 
aspect of this invention. This finding permits the use 
of the selected NSAID in quantities substantially less 
than the dosages presently suggested as an analgesic or 
anti-inflammatory agent in humans> ^ Qf ^ 
should in turn lower the incidence and/or severity of 
undesirable side effects. Also, approximately one- 
fifth to one-third less of the NSAID can be used in the 
caffeine formulation to achieve the same analgesic or 
anti-inflammatory effect as that obtained by use of the 
se ected NSMD alone; in other words, the addition of 
xanthine or a xanthine derivative, such as caffeine, ' ' 
decreases the amount of the selected non-steroidal 
anti-infl.rn.tory agent used in the skeletal muscle 
relaxant formulation to about two-thirds to four-fifths 
of the usual amount to achieve the same effect. These 
ratios may vary, however, depending on the patient's 
n ividual response, the selected dosage level of the 
act lve lngredients , etc> AlternaUvely/ at a 

o age level, a greater analgesic or anti-inflatory 
response can be achieved. 
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The amount of xanthine or xanthine derivative 
m the analoesif- r*^™^~ • j. • ut =rivative 
cient to ! CO,rpOSltlon »1U be an amount suffi- 

cient to enhance analqesia pv.^ k . 

««..... . ». t ao S A::; si i°:::;r- - - 

jr sutricient to enhance analgesia 

- - --= s iiii ^TLrr- 1 - 

everv 4 t-n s k~ ^ H nuy tnan the usual 

every 4 to 6 hours; for example, diflunisal and 
naproxen are typicalXy administered only twice dan 

piroxicam only once a day. When such I n" a ng 
drugs are employed, it is often desirabl. , 
addition,! amount of a muscle r.^""V«r2 1 M 
t-nal analgesia-enhancing amount of caffein n " 
composition in sustained release form 

the present" 1 therapeUtica ^ -eti*. components of 
the present invention, along „ ith their usual 

~ :r th u r P ;: s : n h : pha ™ icai ---- - 

or cne present invention are set fnr<-* • ^ 
tions of the present Mention. to ong such Table IV 

- h" s :;r 1 ■ nti - 11 * 1 — *«* m 

«th c.n.i„, applicants have already demonstrated a 

;: n9ly enhan " d anai9 " i= - •»«-'-««^ 

response in a mammalian organism Afla in 
n-i. ^ ui s«nism, Again, compare n s 

Patent Nos. 4,420 481 a aca p " u * s - 

«,<^u,483, 4,464,376 and 4, 479,956 

taM , Illust «tive of typical unit dose forms are 

:;/ r ;r les containing the ™ ^ i B 

Table IV. No te that the asterisk (., indicates thafc 
ad D acent amount is in sust ai„ed release form, eg 
130 mg + 130 mg*" me ans that the first 130 m* is *' 
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formulated for immediate release, while the second 130 
mg is in sustained release form. 

TABLE IV 
TYPICAL UNIT DOSES 



Skeletal Muscle 
Relaxant 

diazepam 
2 mg 
5 mg 
10 mg 

diazepam 

2 mg + 2 mg* 
5 mg + '5 mg* 
10 mg + 10 mg* 

diazepam 
2 mg 
5 mg 
10 mg 

chlorzoxazone 
250 mg 
500 mg 

chlorzoxazone 
250 mg + 250 mg* 
500 mg + 500 mg* 
500 mg + 500 mg* 

chlorzoxazone 
250 mg 
500 mg 

chlorzoxazone 
250 mg + 250 mg* 
250 mg + 250 nig* 
500 mg + 500 mg* 

car isoprodol 
200 mg 
400 mg 



NSAID 

ibuprof en 
100 mg 
200 mg 
400 mg 

naproxen 
125 jng 
250 mg 
500 mg 

f enoprof en 
100 mg 
200 mg 
200 mg 

ibuprof en 
200 mg 
400 mg 

naproxen 
125 mg 
250 mg 
500 mg 

fenoprofen 
100 mg 
200 mg 

piroxicam 
20 mg 
20 mg 
20 mg 

ibuprofen 
200 mg 

400 mg 



OPTIONAL 
Caffeine 



65 or 130 mg 
65 or 130 mg 
65 or 130 mg 



65 mg + -65 mg* 
130 mg + 130 mg* 
130 mg + 130 mg* 

65 mg or 130 mg 
65 mg or 130 mg 
65 mg or 130 mg 

65 or 130 mg 
65 or 130 mg 



65 mg + 65 mg* 
130 mg + 130 mg* 
130 mg + 130 mg* 



65 or 130 mg 
65 or 130 mg 

65 mg + 65 mg* 
130 mg + 130 mg* 
130 mg + 130 mg* 

65 or 130 mg 
65 or 130 mg 
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Skeletal Muscle 
Relax^ru- 



im^V (continued) 



carisoprodol 
200 mg + 2 00 mg* 
200 mg + 200 <mg* 
400 mg + 400 m ^ 

carisoprodol 
200 mg + 200 mg* 
200 mg + 200 mg* 
4 00 mg + 4 00 mg* 

methocarbamol 
400 mg 

800 mg 

methocarbanol 
400 mg + 400 
400 mg + 
800 mg + 



methocarbamol 
400 mg + 4nn 
800 mg + 



- mg* 
400 mg* 
800 mg* 



400 mg* 
800 mg* 



orphenadrine citrate 
25 mg 
50 mg 

orphenadrine citrate 
25 mg + 25 mg* 
25 mg + 25 mg* 
50 mg + 50 mg* 

orphenadrine citrate 
2 5 mg 
50 mg 



NSAID 



naproxen 
125 mg 
250 mg 
500 mg 

diflunisal 
250 mg 
500 mg 
500 mg 

ibuprofen 
200 mg 
400 mg 

naproxen 
125 mg 
250 mg 
500 mg 

sulindac 
150 mg 
200 mg * 

ibuprofen 
200 mg 
400 mg 

naproxen 
125 mg 
250 mg 
500 mg 

ketoprofen 
25 mg 
50 mg 



OPTICAL 
Caffeine 



, f 5 mg + 65 mg 
130 mg + 13 0 
130 mg + 130 mg 

65 mg + 65 m * 
130 mg + i3 0 * 
130 mg + i3 0 mg * 

5f ° r 130 mg 
65 or 130 mg 

" mg + 65 * 
130 mg + 13 0 * 
130 mg + i3 0 ^g* 

-55 m 9 + 65^mg* 
130 mg + i3 0 mgit 

65 or 130 mg 
€5 or 130 mg 

65 mg + 65 * 
130 mg + 130 mg* 
130 mg + 130 mg* 

65 or 130 mg 
65 or 130 mg 
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In accordance with the practices of the 
present invention, the NSAID/skeletal muscle relaxant 
compositions, containing xanthine or a xanthine deriva- 
tive, may be administered in admixture with suitable 
pharmaceutical diluents, carriers or other excipients 
(collectively referred to as "carrier" materials) 
suitably selected with respect to the intended route of 
administration and conventional pharmaceutical prac- 
tices. For instance, for oral administration in the 
form of tablets or capsules, the acti.ve drug components 
may be combined with any oral non-toxic pharmaceuti- 
cally acceptable inert carrier such as lactose, starch, 
sucrose, cellulose, magnesium stearate, dicalcium 
phosphate, calcium sulfate, mannitol and the like, 
15 Moreover, when desired or necessary, suitable binders, 
lubricants, disintegrating agents and coloring agents 
can also be incorporated in the mixture. Suitable 
binders include starch, gelatin, natural sugars, corn 
sweeteners, natural and synthetic gums such as acacia, 
20 sodium alginate, carboxymethylcellulose, polyethylene 
glycol and waxes. Among the lubricants there may be 
mentioned for use in these dosage forms, boric acid, 
sodium-benzoate, sodium acetate, sodium chloride, 
etc. Disintegrators include, without limitation, 
25 starch, methylcellulose, agar, bentonite, guar gum, • 
etc. Sweetening and flavoring agents and preservatives 
can also be included where appropriate. 

Of course, additionally, the compositions of 
the present invention may be formulated in sustained 
release form to provide the rate controlled release of 
any one or more of the components to optimize the 
therapeutic effects, i.e., analgesia, skeletal muscle 
relaxation, etc. while minimizing undesirable side 
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effects. Suitable dosage forms for sustained release 
include layered tablets containing layers off varying 
disintegration rates or controJled release polymeric 
matrices impregnated with the active components and 
shaped in tablet form or capsules containing such 
impregnated or encapsulated porous polymeric matrices. 

Similarly, injectable dosage units may be 
utilized to accomplish intravenous, intramuscular or 
subcutaneous administration and, for such parenteral 
administration, suitable sterile aqueous or non-aqueous 
solutions or suspensions, optionally containing appro- 
priate solutes to effectuate isotonicity, will be 
employed. 

The pharmaceutical compositions of the 
15 present invention may also be formulated and adminis- 

tered by other methods which are known for 
administering analgesics. The composition may be 
adapted for rectal administration, for example, as a 
suppository. The composition may also be adapted for 
topical application, for example, the composition may 
be applied in a pharmaceutical^ acceptable topical 
vehicle selected from the group consisting of creams, 
gels, ointments, powders, aerosols and solutions suit- 
able for topical administration. 

As representative suitable formulations 
consistent with the objects, features and advantages of 
the present invention, the following non-limiting 
examples are provided. 
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Example 2 



Example 3 



Example 4 
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Chlorzoxazone - 250 mg 

Ibuprofen - 400 mg 

Triturate active ingredients and 
q.s. with lactose to selected 
capsule size 



Methocarbamol - 400 mg 

Fenoprofen - 200 mg 

Triturate active ingredients and 
q.s. with lactose to selected 
capsule size 



Chlorzoxazone 250 mg 
Ibuprofen-400 mg 
Caffeine - 130 mg 

Triturate active ingredients and 
q.s. with lactose to selected 
capsule size 



Methocarbamol- 400 mg 

Fenoprofen - 200 mg 

Caffeine - 130 mg 

Triturate active ingredients and 
q.s. with lactose to selected 
capsule size 



From the foregoing, other typical acceptable 
pharmaceutical formulations will be apparent to those 
skilled in the art of pharmaceutical formulations. 
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While the invention has been described and 
illustrated with reference to certain preferred embodi- 
ments thereof, those skilled in the art will appreciat 
that various changes, modifications and substitutions 
can be made therein without departing from the spirit 
of the invention. For example, effective dosages other 
than the preferred ranges set forth hereinabove with 
respect to the active ingredients may be applicable as 
a consequence of variations of the responsiveness of 
the mammal treated, severity of symptoms, dosage 
related adverse effects, if any, observed and similar 
considerations. Accordingly, such expected variations 
or differences in the practice of the present invention 
and the results obtained are contemplated in accordance 
with the objects and practices of the present inven- 
tion, it is intended, therefore, that the invention be 
limited only by the scope of the claims which follow 
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CLAIMS : 

1. A pharmaceutical composition of matter 
for use in the treatment of a skeletal muscle disorder 
in a mammal, said composition comprising: 

(i) an effective amount of a skeletal muscle 
5 relaxant, and 

(ii) an analgesically effective amount of a 
non-steroidal anti-inflammatory drug, wherein said non- 
steroidal anti-inflammatory drug comprises a propionic 
acid derivative, acetic acid derivative, fenamic acid 

Iq derivative, biphenylcarboxylic acid derivative or an 
oxicam, or the pharmaceutical^ acceptable salts 
thereof. 

2. A composition of matter as defined by 
Claim 1, wherein said propionic acid derivative 

15 comprises ibuprofen, naproxen, benoxaprof en, flurbi- 

profen, fenoprofen, ibuprofen aluminum, fenbufen, 
ketoprofen, pirprofen, carprofen, oxaprozin, prano- 
profen, miroprofen, tioxaprofen, suprofen, 
alminoprofen, tiaprofenic acid, fluprofen or bucloxic 

20 acid. 

3. A composition of matter as defined by 
Claim 1, wherein said acetic acid derivative comprises 
indomethacin, sulindac, tolmetin, diclofenac, fenclo- 
fenac, alclofenac, ibufenac, isoxepac, furofenac f 

25 tiopinac, zidometacin, acemetacin, fentiazac, clidanac 

or oxepinac. 

4. A composition of matter as defined by 
Claim 1, wherein said fenamic acid derivative ..comprises 



Claim i !" A COmp0sition o« "tt.c as defined by 

sudojucam or isoxicam. P^coucam, 

Claim l I' A C ° mPOSition of ma "er - defined by 
Claim 1, wnerein sa . d skeletai ^^^^ 7 

coapcxses a glycerylmonoether or a derivative thereof. 

Claim 7 !' A C ° mpOSition of «tt« as defined by 
Cl-i- 7, wherexn said glycerylmonoether or a derivative 
t reof uprises mepnenesxn, mephenesxn carbama ' 

:in ph ::;::: a ;i: d succinate ' meth ™ « 



Claim , !' * COmP ° Sition of «tt.r as defined by 
Claim 1, wherexn said skeletal muscle relaxant 
comprises an oxazole. 

Claim 9 t°' A C ° mpOSition of «tt.r as defined by 

or :: t i; a :::i: in said ox - oie c — 



Claim , k • position of matter as defined by 
Claxm 1, wherexn said skeletal muscle relaxant 
comprises a substituted alkanediol. 



drug comprises about 100 mg to 400 mg ibuprofen and 
saxd skeletal muscle relaxant comprises about 2 mg to 
10 mg diazepam. 

20. a composition of matter as defined by 
Clam 1, wherein said non-steriodal anti-f lammatory 
drug comprises about 100 mg to 400 mg ibuprofen and 
saxd skeletal muscle relaxant comprises about 100 mg to 
600 mg car isoprodol. 

21. A composition of matter as defined by 
Claim 1, wherein said non-steroidal anti-inflammatory 
drug comprises about 100 mg to 400 mg ibuprofen and 
said skeletal muscle relaxant comprises about 200 mg to 
2000 mg methocarbamol. 

22. a composition of matter as defined by 
Claim 1, wherein said non-steroidal anti-inflammatory 
drug comprises about 100 mg to 400 mg ibuprofen and 
said skeletal muscle relaxant comprises about 25 mg to 
100 mg orphenadrine citrate. 

23. A composition of matter as defined by 
Claim 1, wherein said non-steroidal anti-inflammatory 
drug comprises about 125 mg to 500 mg naproxen and said 
skeletal muscle relaxant comprises about 100 mg to 1000 
mg chlorzoxazone. 

24. A composition of matter as defined by 
Claim 1, wherein said non-steroidal anti-inflammatory 
drug comprises about 125 mg to 500 mg naproxen and said 
skeletal muscle relaxant comprises about. 2 mg to 10 mg 
diazepam. 
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(ii) an analgesically and anti- 
inflammatory effective amount of a non-steroidal 
anti-inflammatory drug, wherein said non-steroidal 
anti-inflammatory drug comprises a propionic acid 
derivative, acetic acid derivative, fenamic acid 
derivative, biphenylcarboxylic acid derivative or an 
oxicam, or the pharmaceutically acceptable salts 
thereof, and 

(iii) an amount of xanthine or xanthine 
derivative sufficient to enhance said analgesic and 
anti-inflammatory response, said xanthine derivative 

having the formula: „ 

0 * 




( k 3 



II 

N 



*4 



I 

R 2 



or a pharmaceutically acceptable non-toxic salt thereof 
wherein 

1*1 -R3r inclusive, independently represent 
hydrogen, C^-Cgalkyl, Cj-Cgalkoxy, c x - 
C 6 haloalkyl, C 3 -C 6 cycloalkyl , hydroxy 
( c l~Cg) alkyl, halogen, hydroxy (Cj-Cj)- 
alkylamino (C 1 -c 4 Jalkyl, Cj-Cj (dialkyl) 
amino- (C 1 -C 4 ) alkyl , C 1 -C 4 alkylcarbonyl 
(C 1 -C 4 )alkyl, Ci-Cgalkyl amino, Ci-C? 
(dialkyl)amino, indolyl, phenyl or allyl; 
R 4 is hydrogen, q-Cgalkyl, halo (CjCg) alkyl, 
c l-C 6 alkylamino, Cj-Cgalkylthio, nitro, 
carboxy, C 1 -C 6 (dialkyl) amino, C 3 - 
Cgcycloalkyl, phenyl, naphthyl, ar (C-j- 
C 4 ) alkyl, or a group of the formula 
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where R 5 is halo, Ci-Cgalkyl, 
C^Cgalkoxy, CjMZgalkylthio, nitro or 
Cj^-Cgalkylamino and n is 1, 2 or 3. 



30. A composition of matter as defined by 
5 Claim 29, wherein component (iii) comprises a xanthine 

derivative wherein R x is c x alkyl, R 2 is C x alkyl, R 3 
is alkyl and R 4 is hydrogen, said xanthine deriva- 
tive being caffeine. 

31* A composition of matter as defined by 
10 Claim 30, wherein said xanthine derivative comprises 
about 60 to about 200 mg caffeine. 

32. A composition of matter as defined by 
Claim 29, wherein said propionic acid derivative 
comprises ibuprofen, naproxen, benoxaprof en,- flurbi- 
15 profen, fenoprofen, ibuprofen aluminum, fenbufen, 

ketoprofen, pirprofen, carprofen, oxaprozin, prano- 
profen, miroprofen, tioxaprofen, suprofen, 
alminoprofen, tiaprofenic acid,, fluprofen and bucloxic 
acid. 

20 33. ' A composition of matter as defined by 

Claim 29, wherein said acetic acid derivative comprises 
indomethacin, sulindac, tolmetin, diclofenac, fenclo- 
fenac, alclofenac, ibufenac, isoxepac, furofenac, 
tiopinac, zidometacin, acemetacin, fentiazac, tlidanac 

25 and oxepinac. 
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34. A composition of matter as defined by 
Claim 29, wherein said fenamic acid derivative 
comprises mefenamic acid, meclofenamic acid, flufenamic 
acid, niflumic acid and tolfenamic acid. 

35. A composition of matter as defined by 
Claim 29, wherein said biphenylcarboxylic acid 
comprises diflunisal and flufenisal. 

36. a composition of matter as defined by 
Claim 29, wherein said oxicam comprises piroxicam, 
sudoxicam and isoxicam. 

37. A composition of matter as defined by 
Claim 29, wherein said skeletal muscle relaxant 
comprises a glycerylmonoether or * derivative thereof. 

38. A composition of matter as defined by 
Claim 37, wherein said glycerylmonoether or derivative 
thereof comprises mephenesin, mephenesin carbamate, 
mephenesin acid succinate, methocarbamol and chlor- 
phenesin carbamate. 

39. A composition of matter as defined by 
Claim 29, wherein said skeletal muscle relaxant 
comprises an oxazole. 



40. A composition of matter as defined by 
Claim 39, wherein said oxazole comprises mephenoxalone 
and metaxalone. 
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41. A composition of matter as defined by 
Claim 29, wherein said skeletal muscle relaxant 
comprises a substituted alkanediol. 

42. A composition of matter as defined by 

5 Claim 41, wherein said substituted alkanediol comprises 

meprobamate and car isoprodol . 

43. A composition of matter as defined by 
Claim 29, wherein said skeletal muscle relaxant 
comprises a benzazole. 

10 44. A composition of matter as defined by 

Claim 43, wherein said beivza-zole- compr is.es • zoxazQlzmine 
and chlorzoxazone. 

45. A composition of matter as defined by 
Claim 29, wherein said skeletal muscle relaxant 

15 comprises a benzodiazepine, 

46. A composition of matter as defined by 
Claim 45, wherein said benzodiazepine comprises chlor- 
diazepoxide and diazepam, 

47. A composition of matter as defined by 
20 Claim 29, wherein said skeletal muscle relaxant 

comprises analexin, baclofen, chlormezanone, cyclo- 
benzaprine HC1, orphenadrine citrate and dantrolene. 

48. A composition of matter as defined by 
Claim 29, wherein said non-steroidal anti-inflammatory 

25 drug comprises about 100 mg to 400 mg ibuprofen, said 

skeletal muscle relaxant comprises about 100 mg to 1000 
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mg chlorzoxazone and said xanthine or xanthine deriva- 
tive comprises about 60 mg to 200 mg caffeine. 

49. A composition of matter as defined by 
Claim 29, wherein said non-steroidal anti-inflammatory' 
drug comprises about 100 mg to 400 mg ibuprofen, said 
skeletal muscle relaxant comprises about 2 mg to 10 mg 
diazepam and said xanthine or xanthine derivative 
comprises about 60 mg to 200 mg caffeine. 

50. A composition of matter as defined by 
Claim 29, wherein said non-steriodal anti-inflammatory 
drug comprises about 100 mg to 400 mg ibuprofen, said 
skeletal muscle relaxant comprises about 100 mg to 600 
mg carisoprodol and said xanthine or xanthine deriva- 
tive comprises about 60 mg to 200 mg caffeine. 

51. A composition of matter as defined by 
Claim 29, wherein said non-steriodal anti-inflammatory 
drug comprises about 100 mg to 400 mg ibuprofen, said 
skeletal muscle relaxant comprises about 200 mg to 1500 
mg methocarbamol and said xanthine or xanthine deriva- 
tive comprises about 60 mg to 200 mg caffeine. 

52. A composition of matter as defined by 
Claim 29, wherein said non-steriodal anti-inflammatory 
drug comprises about 100 mg to 400 mg ibuprofen, said 
skeletal muscle relaxant comprises about 25 mg to 100 
mg orphenadine citrate and said xanthine or xanthine 
derivative comprises about 60 mg to 200 mg caffeine. 

53. . A composition of matter as defined by 
Claim 29, wherein said non-steriodal anti-inflammatory 
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drug comprises about 125 mg to 500 mg naproxen, said 
skeletal muscle relaxant comprises about 100 mg. to 1000 
mg chlorzoxazone and said xanthine or xanthine deriva- 
tive comprises about 60 mg to 200 mg caffeine. 

5 54. A composition of matter as defined by 

Claim 29,. wherein said non-ster iodal anti-inflammatory 
drug comprises about 125 mg to 500 mg naproxen, said 
skeletal muscle relaxant comprises about 2 mg to 10 mg 
diazepam and said xanthine or xanthine derivative 
10 comprises about 60 mg to 200'mg caffeine. 

55. A composition of matter as defined by 
Claim 29, wherein said non-ster iodal anti-inflammatory 
drug comprises about 125 mg to 500 mg naproxen, said 
skeletal muscle relaxant comprises about 100 mg to 600 

15 mg carisoprodol and said xanthine or xanthine deriva- 

tive comprises about 60 mg to 200 mg caffeine. . 

56. A composition of matter as defined by 
Claim 29, wherein said non-ster iodal anti-inflammatory 
drug comprises about 125 mg to 500 mg naproxen, said 

20 skeletal muscle relaxant comprises about 200 mg to 1500 

mg methocarbamol and said xanthine or xanthine deriva- 
tive comprises about 60 mg to 200 mg caffeine. 

57. A composition of matter as defined by 
Claim 29, wherein said non-ster iodal anti-inflammatory 

25 drug comprises about 125 mg to 500 mg naproxen, .said 

skeletal muscle relaxant comprises about 25 mg to 100 
mg orphenadine citrate and said xanthine or xanthine 
derivative comprises about 60 mg to 200 mg caffeine. 
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